The authors present the statistical results of the 2015 AIChE Education Division survey on how chemical engineering courses are taught. This year's survey covers process control. The survey was conducted of faculty members teaching process control courses at their institution during the 2014-2015 academic year. Department administrators were solicited via email requesting that the instructors responsible for teaching process control at their institution respond to the survey, and instructors of record for relevant courses were contacted directly by email when practical. The survey was conducted online using the open-source survey package LimeSurvey. The survey questions this year were developed in consultation with CACHE Corporation and with the AIChE Education and Accreditation Committee. The report consists primarily of the statistical and demographic characterization of the course and its content, with some additional summary responses related to the course from open-ended questions. Additionally, the survey seeks to bring out the most innovative and effective approaches to teaching the course as cited by instructors.
Introduction and Background
The AIChE Education Special Projects Committee conducted surveys of U.S. institutions between 1965-1993, seeking to collect demographic and statistical data regarding undergraduate education. It also probed for innovative and effective teaching methods applied to chemical engineering courses, and so topics were both curricular and pedagogical. The AIChE Education Division resumed this annual survey series in 2009 following a similar model, and this paper reports on the statistical component of the most recent edition of that survey.
The process control course is the topic of the 2015 survey. The previous survey series conducted surveys on the same course in 1975, 1 1985, 2 and 1993 3 . The structure for this report draws heavily on previous reports published on behalf of the Education Division. 4, 5, 6, 7, 8, 9 Many of the results were previously presented at the 2015 AIChE Annual Meeting.
The survey was conducted via a web-based interface hosted by <the author's institution> running the open-source software LimeSurvey (limesurvey.org). E-mail invitations to participate were initially sent to all 158 department chairs in the United States requesting participation from the faculty members teaching the relevant course(s). A separate request was sent directly to the instructors of record for process controls courses during the 2014-2015 academic year based on information posted online. From that population, 81 usable responses representing 77 institutions in the United States were received for a 48.7% institutional response rate.
Questions were composed in consultation amongst the authors and were intended to provide some continuity with both the current AIChE Education Division surveys and with historical surveys. Additionally, the survey questions were critiqued by several CAChE Corporation Trustees and by the AIChE Education and Accreditation Committee with the intent of ensuring that their interests in this topic were queried. The complete survey in print form is provided as Appendix A.
Instructor Characterization
The survey queried the rank or title of instructors along with the quantity of industrial experience. Figure 1 shows the distribution of ranks amongst respondents, with most instructors holding professorial appointments with a bias toward senior faculty members.
Of the 81 process control instructors responding, 18 (22%) indicated they had no prior industrial experience. The average length of industrial experience was 4.1 years amongst all instructors, 5.2 years when omitting those with no experience. The median industrial experience was 2 years. This is notably less experience that those teaching process design, where instructors had an average of 9.0 years' experience, and an average 11.3 years omitting those with no industrial experience. Number of respondents partners or adjuncts, with 10% of lectures on average given by industrial guests amongst those reporting. The roles of those partners in addition to lectures include acting as a consultant to the instructor, serving as a source for projects, or in a feedback role via an industrial advisory board.
Quantity of Coverage
Of the seventy institutions responding to the question, 68 indicated they offered at least one course identified as containing significant "process control". Seven had more than one required course on the topic, and two reported coverage in electives in addition to a required course. Two institutions indicated no coverage in a required course but that the topic was covered in electives.
Institutions reported an average of 40 hours lecture, 10.8 hours simulation or problem laboratory, and 7.1 hours of experimental laboratory per course. When the subject was integrated into other courses, the coverage was an average 18.8 hours lecture. Figure 2 shows the distribution of course assessments and assignments as reported by respondents. 
Course Deliverables

Number of respondents
Excel. Figure 3 lists the reported usage of process control related software. Figure 4 characterizes the computing facilities offered by responding institutions as available for the process control course. 
Course Content
The coverage in the process control is highly variable according to respondents. Figure 6 lists responses to a multiple selection question on which topics are covered in the process control course.
The range of learning activities reported as utilized during a process control course was varied, with a majority of respondents indicating use of problem or project based learning and computer usage, as shown in Figure 7 .
Outside of the process control course, the topic does appear in other contexts, such as unit operations laboratory courses and in process design. There were no reported control-oriented tracks, and only nine schools responding offer an advanced or graduate level course in process control. 
Qualitative Responses
Respondents were also asked to describe some of their observations from teaching the process control course.
The biggest teaching challenges cited by the respondents included:
 MATH (by far most comments)  The need for more connections to the "real world"  Time and timing (senior year, often; one semester only, often)  Class size  "Students with co-op/internship experience seem to be WELL ahead of those that lack it."
Recent changes to the teaching of process control cited were: This Year's Theme: Process Control.
Welcome to the 2015 AIChE How We Teach survey. This year we will be seeking to develop a picture of how Process Control is taught.
Our goals with this survey are to improve our teaching and inform our topic selection in this course. You add your unique style to how you teach your course. One purpose of this survey is to gather and share your innovative ideas about how we teach the course selected for this year's theme. In addition, we collect basic information about course design to compare and contrast both what is presently taught and what was taught at the time of previous surveys on this subject (1975, 1985, 1993) . Please share your approaches with us so that we can summarize the "state of the art" and have a "sharing session" at the annual AIChE meeting.
There are 34 questions in this survey
Part 0: Your information
To start, we have a few questions about the person completing this survey and other personnel involved in the course. No software is used
Other:
